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^<>fl 4^- sj-tH-^r ^ 6 Hl^s)- 0 >^HHDAC, Histone Deacetylase) 6 !) tfl*fl # 
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^ S^#{A pharmaceutical composition containing Novel 2-oxo-pyrrol derivative compound 
n) for treating cancer disease} 

<i> £ ^± f&<& ^lfl. sl» -frE* (II) fl-Wfrfr 3L^*Hf 

*1M *m 



<2> <£o-|^ MM =1*1 ^a^^-^-a J*3*W*H. 3*fl 

4# 7l^ S ^o]£]7l£. tr^. *l^l-(neoplasia)<>]BlOI3E. lr^i=r. # 

t^H7n -IL^-^r ^ ^ofl ole.711 *}^r Vi*H ^^^1^. € ^]3]3^5L 

#£.3. 3.*^ ^r*}^ 2000^ o] ^op}, oflid 600^ 0 1#°1 <&£-3. A>^>ul 2020 
nd^^fe 1,100^*1 t-^-S. Afx^ 30.5. 0^35.3. ^1^1 zl ^lS-^-i: §H-^°> * 

20% ^ltr^f. Ste 2t«HS- #^^.3. ^7^1 -SlSHM- 7l 
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#3 2004/7/22 



Tr*83*l*r 80-90%7> ^-fi-tl ^Sl^HI <3*^ir 

f^^-fr3l*Ktumor suppressor genes)7> Sllfe^l. °1* A r°l^ 
^t$o) $<%X\ vfl^ ^.oi^-otl ^-u)^ nfl <>H ^*>7fl €t^. 

<3> *l^(histone)£ -B-*Wl5L^ 1% vfl DNA^r «W flfc ^7^ ^MS.*! 

zj. g.*} ^ ^.^ 4)^^ e}-ol^l( lysine) #7l<q e -o>*llc7l (amino group)^^ 7}^*1 <^>4 
€^(acetylation)7> IH^. <>13tr 3.S.p>€ CS^)^ aSH? 

<4> ^*f|vq4H trl^^ ^Hl^^- #tfl-b e\4T&S.&^*)r°M (hi stone 

acetyl transferase)^- ^*H^*r*lKHDAC, histone deacetylase)^ ^«fl ^-i: ^l-f- 

51 SUL^, 4<£tr -n-^V ^^SH ^MSl 
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102^^52714 #3 ^*> : 2004/7/22 

#£.3. <&rS\*\ #4. 43 7 >*l ^Ml^eW-afl ^l«fl^n»°l ^ 

«fl «r $1^-4, ^*8*}*1 £3*1 °1 *NHhfr ^ ^ofl 44*1; 1) *1*<K!: ^(short 

chain fatty acids); ■ 1 f4^ 0 lS.(butyrate) [Newmark et al., Cancer Lett. 78, ppl - 5, 
1994], 2) *H2=^-A}ii) ^AlS.(hydroxamic acids) ^2: ; BBls^^ ACtrichostatin A), 
^tiflS^^^H. = -tKsuberoylanilide hydroxamic acid, SAHA) ^ ^4^*4^ 

(oxamf latin) [Tsuji et al., /. Antibiot. (Tokyo) 29, ppl-6, 1976; Richon et al., 95, 
PP3003-3007, 1998; Kim et al., Oncogene 18, pp2461-2470, 1999], 3) 2-^1^-8-^-^-9,10- 
0 fl^.A]^l7>2r: < a(2-ainino-8-oxo-9, 10-epoxy-decanoyl , A0E)# StN-fe *W#3 tflH^igi^je 
(cyclic tetrapeptides) ^2: ; H4^-41 ACtrapoxin A) [Kijima et al., /. Biol. Chem. 268, 
22429-22435, 1993], 4) A0E« 3£W4 ^lH^^S. ^2: ; FR901228 ^ 4 

sW^Capicidin) [Nakajima et al., Exp. Cell Res. 241, ppl26-33,1998; Darkin-Rattray et 
al., Proc. Natl. Acad. Sci. USA 93, ppl3143-13147 , 1996], 5) *ffl*>4H.(benzamides) ^ ; 
MS-27-275 [Saito et al., 96, pp4592-4597 . , 1999] ^-o) &4. 
<5> o)^ S^*#£ <*1*>^ ti|o>4^2l-o>^^. ^*Q*H 44^ 

4* -fr£*H *«*4 541*144 ^ ^€ ^^"ir 44 ^443. ^15. 
5] ^^^uj., <M3L« 4*4 4 £34 *#S.M^3£ 

4-€*l flr*. oiajtb s?-W ^Si-Sr £4 4-8-sU 

sa^ -r-^^mi ^buoib ^o]4. n&m-, ^-b]^o]h^ 44^*44*11* 

*>7l $n*\S= ^5.(^3 * #4, mM)» 4^, 44<MI€44*il °14*fl 4 
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02^^2714 ^ ^*> : 2004/7/22 

<g^. e^ 7 } *1*J^<>M, n f\FR901228£ 1# ^^1^ #3] (phase I, 

National Cancer Institute)*! %<L2. flaW SW. *fr A V£ofl ^ 3<>MI« 

«rfe ^ A^^i- ^(l^q^b fi|-*hfi.ia*fl# *3}«H *M. 

(antimetabolites), (alkylating agents) , ^A}£^*ll*ll (antimitotic drugs), 

S = (hormones) *§-<L3- ^fr^M , rflA>^^ ^«fl^fe rflA}^ 

aflS.^ <3#-fKE*fl (methotrexate), ^-fl-frS.^l(6-mercaptopurine, 6-thioguanine), ^sH^-fr 
S.^(5-fluorouracil, Cytarabine) *§■<>] 9X±^ , DNA^l ^ofl <£z37l«- H«8*H DNA^ 

^-2:1- ^Al7lJL a><^^^ $-#Jl4* M^Ml^r ^^=7fl 

^-^■(chlorambucil, cyclophosphamide), ^m^W^l ^l-(thiotepa), ^-gi^HHTfl 
S^-W(busulfan), efl^l ^l-(carmustine) , B.^}^ ^l:(dacarbazine)ol 

^ ^^p>o]aJ D(actinomycin D), ^^1^1, *lS.*r°1414 ^<&W<3- 

*|, «JH£|^€, Sl*^^ ^ ^#^ftaols., i^V^ -fhWI *W1<£[ ^ 
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^.aH 7]^ tfl^^. *|vj Z\S.H>\7) AflS-^r 7)&& 7}& 

7 ^o] ^i^o.s. «>fl'^l* d l ^Sl *WI ^ *H2r*fl. fc^-M 

*UM. £<>1 3^Ji3.*Kr *Hfr 5*4. °lt * *ie 

tq6>Afl^^o>^ X\nf>}±= 3-$#-g- *Z<&*\}sL 7fl^«>7l 41$ <3^7> ^ 

. is}^ ^0>4^5l-0>^^ ^l£ofl -B-^V ^ofl #<3*Kr JLdlS.Ai, ^15.^ 
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£3 H*}: 2004/7/22 



0> ^. 7 ] s-^-g. ^*>7l £ oj- #3 *l S ofl ^tb, *>7] <ii*H ( 

11)^ S^^a* 2-$±-*\& (H) SI-** SEfe c]^ ^^63. ^-8-71-^ 

JrJL^&SLS. *-fr*Kr W 2^*^§r *B*W: 

ii> [3|-^ l] 




:i5> ^ ^l^lS.^, l 4^ «&^, 1 

4^ W|, o>^l, cHlH^H^, ^Jt*>t>lS., ^<*H 
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102^^2714 £3 ^*> : 2004/7/22 

7> R . fe ^i^>, 1 ifl*l 3^1 ^ «i HLfe ^l«7lol 

s> ^^(rrm)^: Stf 3^ sH^*}. 

9> (n)3 si-SH- "V^li- sMHHfrfr. ^ «IW ^ 

•0> 3- [ l-(2 , ^ s. A] ) -2-^-2 , 5-^ *1 ^S.-1H-^ 1-3-^ ] -N-*l H^^lHS^ 
— (le), 

2i> 3-(l-»M-2-^-2 , 5-^ *1 S.S.-1H-3I1 )-N-*l 2= 4 a] £<>M 2. (2e) , 

22> n-*1 ^s.Al-3-(2-^-i-l-^°ll €-2 , 5-^ *1 S.S.-1H-SI1 *-3-*l ^c>u] 2= (3e) , 
23> N-*l J= ^l-3-[2-^-4i-l-(3-5fl )-2 , 5-^ *1 = S.-1H-5E| l~3-^]-HS.3£| ^<>H S. 

(4e), 

24> n-*1 2-^*1 -3-[2-^-^-l-(4-5fl ^-^-H)-2 , 5-^ -&1 = S.-1H-^ *-3-«fi )-= 3.^1 ^a}*] 2= 
(5e), 

25> n-*1 2.^*1 -3-[l-(2-^l ^-€3 )~2-^-2 , -&1 H.3.-1H-S) #-3-^ )-H3.3t| 2 
(6e), 

:26> N -*l2^Al-3-[l-(3-^-^)-2-^-2,5-^^ 
(7e), 

=27> N -«l ^ a] -3- [ l-(4-^l 1HM )-2-^-2 , 5-^ *1 23L-IM #-3-^ ] - = 2 
(8e), 
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a> N -*1S.^1-3-[1-(2-i«a1-MM)-2-^ 
(9e), 

:9> = 41|-Al-3-[l-(3-^^H ^ )-2-^-2 , *1 J= 3.-1H-S1 1-3-^ ] -HS.^ £r*H 

(lOe), 

JO N-*| S.«M -3-[ 1- (4-*M *1 ^ )-2-^-2 ,5-^*1 2.3.-lH-3i| 1-3-^ ] -HS.^ -gr^l = 
(He), 

3l> 3-[l-(4-tiSE-^l ^) -2-^-^-2 , 5-^ *1 S.3.-1H-S) *-3-Sl ]-N-«l -MS] -£-<>M H 

(12e), 

32> 3- [ l-(4-#3.3.->M )-2-^-2 , 5-^ *1 J= 3.-1H-*) 1-3-^ ]-N-*l -= 3.3*1 ^o].^ c 
(13e), 

33> 3 _[ 1 _(4_ 1 a^s.Al-^l^)-2-^i-2 , 5-^ *1 = S.-1H-21 lr-3-^]-N--5l ^c}n} = 

(14e), 

34> N -*| = -3-[l-(4-^ Hs.-^^)-2-^i-2 , 5-^ *1 ^S.-1H-^ 1--3-U -g^l-Pl S. 

(15e), 

35> 3-[l-(2,4-^^^Al^^)-2-^-2,5-^^lS-S.-lH-3ill:-3-^]-HS.^-ar'a: (16f), 
c36> 3-(l- ^0^-2-^-^-2 , 5-^ ^1 1= lr-3-^ (17f), 

<37> n-{4- [3-(2-i§] S.^- Al ^ W >S.«a-ofl m )-2-^-i-2 , 5-^ *1 1=3.-3*1 1~1-^ € ^ }-fe<>} 
(18j), 

<38> -3-{ 2 -^4i-l-[4-(l-^-^-4-^5L 1 d <>M i^H^M ]-2 , 5-t\ *] H5.-1H-^ 1~3-^ } 

-^sLS^H- (19j), 
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#3 2004/7/22 



» 2-( l-€ ^-2-^-i-2 , 5-^ *1 E.S-1IM l-3-«a )-N-*| — ■^ A l W H<>H — (20q), 
O 2 -[l-(2,4-tq^AlHil^)-2-4^-2,5-^*lHS-^ 
(21q). 

i> N -*l^Al-2-(2-^-l-^^^-2,5-^*l^-lH-^l--3- < a)-^lH<iH= (22q), 
2> N -*lH^Al-2-[2-^-l-(4-^^-^^)-2,5-^*]^S-lH-^l--3-^]-oHlH^l2. 

(23q), 

13> 2-[l-(4-^^l )-2-%i-2 , 5-^ *1 E.3.-lH-sq -i~3-^ ]-N-*l 3= *1 -^WS^l — 

(24q), 

i4> 2-(l-iffl €-2-^-^-21 #el )-N-*l A] -cm ho}u| S. (25s) , 

45> 2 -[l-(2,4-^pfl^Al-^^)-2-^i-^l:^ , a-3-^]-N-*lH.^Al-oHlHoMS. (26s), 

46> N-*l 2-^*1 -2-(2-4^-l" 5 ffl ^1 t-Bj ^-3-^ )-o>^]H^^l — (27s) , 
47> 3 -{ l-[2-(2-l-^S-5ll ^ )-ofl ^] -2-^^-2 , 5-^ §1 3= SL-IH-S] «--3-<|3 }-N-*l 2.^.*] "HS 

^o}p]£ (28y), 

48> 3 _ {1 _[2-(3-§^^ = -s)l ^ )-ofl ^] -2-44i-2 , 5-^ *1 2.3.-1H-35} #-3-<H}-N-*l S-^M -SS 

(29y), 

*9> 3 -{i-[2-(4-l-^S-^m)-^^]-2-4i-2,5-^§l^-lH-3qi--3-^}-N-*lH-^Al-^s 
3J)^o>p1^ (30y), 

cso> N -§] -3-{ l-[2-(2--u| )-<>1) ^]-2-4i-2 , 5-^ *1 ^JL-IH-^ *-3-« }-HS.3ij 

£r<>Hi= (31y), 
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102^p2714 £3 2004/7/22 

> N -*lH^Al-3-{l-[2-(3-qBS-^^ 

(32y), 

> N-*1^4^]-3-{l-[2-(4-q ^]-2-^-i-2 *1 S.S.-lH-^l-3-«a >-HiM 

(33y), 

3> 3-{l-[2-(2-«S£-^^)-^€]-2-^-2 I 5-^*l^-lH-^l:-3- , a}-N-*lH.^-Al-HS.3q 
^cV^s. (34y), 

4> 3-{i-[2-(4-tiSa-^^)-^^]-2-^^-2,5-^*lHS-lH-^#-3-^}-N-*lH.^^-H^ 

■grovels. (35y), 
;s > N -s)t=^a1- 3 -{1-[2-(2-i«a1-3M)-<^ 
(36y), 

56> N -*lH^Al-3-{l-[2-(3-^^Al-^^)-^^]-2-^-2,5-^*l^S-lH-^#-3-^>-HS3i| 

•grO>Bl= (37y), 
57> N-*lH^l-3-{l-[2-(4-^Al-^)-<^^^ 

■&o\v)!=L (38y), 

58> N -*l -^^-3-[2-^-^-l-(2-^««a-^ ^ )-2 , *1 = S-IH-*) #-3-<£ ^6>p] - 

(39y), 

S9> N -^H^Al-3-{l-[3-(4-^^Al-^^)-HS^]-2-^^-2,5-^«l = S-lH-3qi--3-^}-HS. 
3i)^-o>p1h. (40ah), 

(41ah), 
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102^^2714 M ^*> : 2004/7/22 

l> N-*l H^-Al -3-[2-^i-l-(3-rf^-H£^)-2 , 5-tJ *1 JEL 3.-1H-4 §-3-^]-= 3.4 £44 S. 

(42ah), 

2> n-«1 = s.Al-3-{ l-[3-(4-4 ^ )-= S.^ ]-2-4^-2 , 5-4 4 S.3.-1H-4 1-3-^]- 

5.3.4 £44 H (43ah), 

3> 3-{ l-[3-(4-« 5.3,-n )-£S.^]-2-^i-2 , 5-4 *1 E.3.-1H-4 1~3-^ }-N-4 -5L3. 
4£44H (44ah), 

14> 3-{i- [3-(4-#S3.-2|| ^ )-HS^]-2-4i"2 , 5-4 *1 S. 3.-1H-4 1~3-^ }-N-4 — ^n- A l -HS 
3tf|£44s. (45ah), 

55> N-4 H.^-a]-3-{ l-[3-(4-*H^4-*H ^)-HS^]-2-4^-2 , 5-4 4 J5.3.-1H-4 *-3-^ ]-= 3. 
^^o>tt1s. (46ah) , 

36> N--&1 S-S- a] -3-{ 1- [3-(2-«H ^4 ^ )-H.3^ ] -2-4^1-2 , 5-4 4 2.3.-1H-4 *-3- H ] -5S 
4£44s. (47ah), 

67> N-*l^^l-3-{l-[3-(3-^^l-4^)-H^]-2-^-2,5-^*lS.S-lH-^^-3-^]-^S. 
3i|^-o>tj1h. (48ah)3l aHM". 

C69> ^-7] Oj«V^ (n)°.3. S44^ •& ^4 ^l-S-^. xg-^ 7l#^aH14 -f^Sl ^ 

ofl 44 444-2.3. 4-8-4^8: ^ -M41-3 ^ 5£4. 
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2714 &3 ^*> : 2004/7/22 



» <go S ^ ef^a} o.s. ^-8-7)-^ 3-el<*Kfree acid)«ti ^*fl ^3 -ttW^ol 

+7) -g-ffl, <4|§ <*tf*. oM* 2ife •MIS^H'** *Vfr*H 

«d*l*H *3fcW. * § *^ a ^ «a« («fl. ^e1# 2.^^oflBfl 

i> o"| nfl, -B-elAj.o.s.^ -B-71AV4 ^71^ A r -§-^- ^ ^o.^, ^7l^AS.^ <§^, 

^a>, ^ AV-g-^ ^ -fr7lAVo.s.fe /HHHifc«h °H1H^V 

, H^#^-iLS.oHlHAV, AlHSA>, ^SflSl-tKmaleic acid), ^<&<$, 3"£*>, €2:A> f E^Ef 
aA> t «b}s.a> > n>c||axj. ( H.3.33£:A> (propionic acid), T'-qJ'SKcitric acid), ^a> (lactic 
acid), #3#*>( g iycolic acid >. W4MKgluconic acid), iWf€-A±, WlKh ^Ws. 
AV(glutaric acid), ^^A>(glucuronic acid), ^4^^^, a r ^2=W/*r, ? r £-A>, 

72> a^r, ^71* a}-§-*H *1-8-7>^tr <r Si 1 *. S 

Al^ <£^4. 

C73> <£#-*\ (E)^ ^^O.S. «1-g-7>^tb ^ 

(H)^ 3^*41 ^ 5d*r AP3 ^7lA^7lSl 5.^4. W^^s 
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o]^*i *1*>«S, oMl^HH, ^AlMMS, AlH^olB, ^B5fl°lB, 

jiog £ c*|e| #-g-^ 1 vfl^l 9^ ^aj.^ofl^ A>-g-s|fe a^, -g-nfl ^ 

tiV-g- ^ ^ ^ ^tff^ SH"^ 1 

•76> [#-§-^ 1] 



H 2 N-R. 



a 



ailyl bromide 



hu nig base 
MeCN. 



R 



H 




0. 



D 



c 
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5> *fl lfc?H*1fe ^qzL (Hunig) ^7]^ $*B«H -fr7l-§-T>tl (a)* 

an>ois.^. *HHi (b)» Xlat^. -fr7l-M3.fe ^ls^HKMeCN), 

S.^^: ^-i- a}-§-^ <r «g7ltl cHlHiHS.^H!^- ^ Sl^. ^ 

^clol^s. (EDC) ^*fl«HI -fM-M 2.^31- w>-§-Al^ ^#(c)# 412:^. °H, 

*i 1.2 ^v-s-^ <r sjum, ^ 0 ^ ^« ^ 

«o> 41 3^|4Hte 3*^(c)-Sr ^MItt ^fl^ ^ ^«.U) ^HUGrubb's ( 

I) catalysis)^ s^-(d)5L M^UU*. «H, #7] **fi£) A}-§- 

^ J|^»(c)4| tfl*fl 0.02 tfl*l 0.1 ^"^S. A>-g--S>^ 3H *}^-*|SH, a> 
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2714 



<a^>: 2004/7/22 

sH, oii-si ^ vfl^l o t: ^jeoIH ^ &t}. 



»2> 2) 

0 




THF-H;iO 




83> tiV-§-^ (2)fe ^"71 £-§-<N (l)olM «<H3 ^#(d)# -fr7l-8- 
«| ^oflAi ^xv^- fl^W <n)4 X7V -0H°1 

s ^ <-xv^. e|f.ol w>^*>jl, a. A>^-^ 3*-^ (dH tfl*J| 2 3^ ^flS. A>-g-*> 



4. 
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l-[3-(^T 3 fl^o>T3lic)H.S.^]-3-^|^^>^olnls. (EDC) -fM-M l,2-t\*\*} 
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8> frM (4)fe ^71 (2)4H *W«(d)JMM3 X|2:*>7l ^ 

XI 3^7il 

«> XI r&3fl4Hfe (2)4M ^<H^ ^f(<l)t -fr7l-M*4M *}<&^ 3* 

W(h)» 2^3-. °>£* i*W(dW ^«fl 10 i5Wis *}-8-*}fe- *H «W*V 

)0> XI 2^^|S. #7l :§W§-(h)l- PhCOCl, ^fe TsCl 4 ^V-§-a1^ 3^1- "3^-. 

»]> o^. X| 3^*13. -fi-71-g-Pfl^^A^ 0>nl^3|. 4 

^# & *|**|| X7> -NHOH^ S|-^«(j)* °H, PhCOCl, 3Efe TsCl^r 3^* 

OH tfl*« 1 vfl^l 3 WAS *}-g-*Kr *H *>WW. -8-71 ifr*4H a>^-7>^^ o> 
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^•#(1)1- SU, <>H saH^^* JTO*(dW tfl«|| l ifl*l 1.5 a>-§-*>^ ?M 

m>^3]*>4. IE #71 #-g-*l (5)4Hsl *M*|hs#* MM^i 

^o>*l = i4H* (NaHMDS)l- 7>tb * ^7H-°-5L ^HS-nHs.* 7>*H SHfr*(m)» 
t*. 4 2#7fl5L *W»(n)* -S- 6 -^ *><1S* 7>*H JWNKn)» "3^4. #7] 

<M NaHMDS^ ^-g-^ *JM 1 1.5**<>1 *W*I*}aL, tt«a.an>olS.fc 1 

tfl*l 1.5 *>M*W. 



)5> [tiV-S-^ 6] 

o 

R. ho^VV^ 

^ EDC;.CH 2 CI ? 
b 

st> na^s. *H-*l(iH^ sW§-(b)» i-[3-(^^^^l^)HS.^]-3-<^m^^^l^ 

H. (EX) ^*H*H -fr7l-8-tifl 2.^4 ^V-g-A]^ S^«-(n)» °H , ■fr^l-fr'fl 

#71 o^sj-^-lrCb)^ tfl*|| 1 vfl*l 1.2 #^<LiiL A}** ^ 9X<L^, °lt^l 
vflx] 0 *C ^^^1 «r^8« *r Sft4. 
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CH2CI2 




KONH2 
MeOH 



OH 
HI^O 
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«> *D 2^<4|^fe #7l SfrWCo)* -M^ ^w(I) ^flCGrubb's ( 

I) catalysis)^ e4«MI #SLbWh.^ *fr -M-M Ml S^§(p)5L 

^^m^-. °H, #7l AB-^ ^l-(o)^ tfl«fl 0.02 xfl*l 0.1 ^-^s. A>-g-*V*r 

STO# * X7> -NHOHtl *W(q)» 4^ 4 $14. #7l o>^l 

TO (p)°D ^«tl 2 *fl*l 3 4 s 21^, TO* *fr *fl*l o t: sifliq 

<^B« ^ 5ft4. S&, #71 TO*H A>-§-7>^^ ^S^^Tr S)*<>1 

a^ja, zl Ay-fr^fr s*TO(pH 2 3 ^*«s. ^>-§-*m «>^^, 



00> [tiV-§-^ 71 



Q 6^0 HNs^P 

Rd-e,^ T KQNH2 I 





tyleOH "T^ 

k 0 * fc 



ioi> (7)* #7l TO<^ (6H*| -a^^I J^W(P)S-M 5|--^l-(s)* ^12:^71 41t!r 

102> *)1 1#X|S S|-TO(pH "M-M^H Pd-C« ^Bl*H W#(r)^r *fl 
2^*fl3. o^TO *lBl*H 3-TO(s>§- ^fe^. °H Pd~C^ S^TOCp) 6 !! tft«fl 0.1 ^*1 0.2 
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102! 




2714 



#3 2004/7/22 



)3> [#-§-4) 8] 



OH 



°? = ° DIPEAJ3MAP ... , 0 O 

— : 1. R«^ s <Ga vi< 

CHiQb *^ 




j ;©fubb;8(l)cat 




1 



EDC.CH2OI2 





•04> «V-S-^ (8)^r ^^^-S $A q-jilfr ^ (t)-i- Ms. *H W 

ioe> AttAA^ ^\ l^W sWi-(u)^- 6>Aflsqs^6(| ^ ^ ^o>^4 t\ 
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102^p>2714 £3 H*>: 2004/7/22 

4-(tqxfl^o> 13 ]i 1 )3i|siia-8: #£<M 10X|#§-<& aiW^. 

(Grubb'sCD catalysis)^ £*i)*M*) -fM-M *4H JW*(w)S. aJMtftK 

^•^1 «>3*I*M, fits] ^ ifl^i o t: ^s.^ ^ 
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.u> «>o.^ o)^ o. s ^7fl s^l^- ^ tt^l*|H(z)# *MHM3.*M 

(ah)* ^]S*}7l fl« 8^31 *l)2:3^* 44^. 

L12> *fl l^T^Hl^i^ afrWCZ)* -fr7l*lfl*HI>l ^ZL(Wittig) ^H-aI^ 

(aa)* XlStb^. °H, -B-7l-g-t.fls.fe t}#jg.3.^m(CH 2 Cl2) A >-§-"& ^ *1 

t^l^ SW*(zW tflSfl 1.5 vfl^l 2 ^"fAS. A>-§-^ ^ ^o.^, ois.^ ti>^.o. 
60-70 TC ^ 5114. 
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#3 2004/7/22 



*(ab)« ©H Pd-C*r 4«*(aa)«l 0.1 *fl*l 0.2 WAS. a}-8-*R* $oJ 

4> 4 3<e*HHfe «<H« *HNt (ab)» ^^*l^H^°l^(LAH)£l- ifrM* 
»(ac)* <2^4. THFS *V-g-^ ^ 5£*-^ 0 t *£4M t« ^ 5£4. 

5> X| 4^^H^^- 3^J4HH. £©1*l *W (ac)* ©}S«- c}«L3.*m4l ^ 

_g.6jjof| p-**fl^£tf«3.3-<>l£, ^©l^HS.^^©} 1 ?!, 4-(^^)^o>i 3 li c .)^^i5l3l- ^r-g-Al^ 
W# (ad)-t- ©H 01C©1H ^>-§-^r *r*m©l * -S-fr^W 12*1 

L6> XI 5^*H*1te #7] 4^*|<*H S^^(ad)* 6>4SMH^(MeCN)<^ ^T9l ^ ^ 
o>^14 Jfu)ZL ^71^1 ii|ol4iSa«6|l^o>^ ^<atb * 801C«IM 6Am-§-©> flW. 
^l-(ae)» £^4. 

it> XI 6#X!<>IM*r -*7l XI 5#XH<*1 afrWUe)* ©>i^ *1$HH -g-*fl£)©1$Hr ^ 
#3.5.*^ -g-^ofl 2-^1 ^^-€€^1 ^-5-^11 m^^S, 1-(3-(c|pH^oH1c)«S«)-3-*I|^ 
7\iL*)°]v}^ 4-(i=1^im c >M^)^^ i a^ ^<a* * #£r°lH 10*1 #*©> 5L&*}*\ 
(af)» 

18> y^li^l^ XI 6#7HH ©i^ 3^«-(af)4 ^ rL^-wCD^Bfl 

(Grubb's(I) catalysis)^ #XI*H -fM-g-'fl ^<*M JW*(ag)3. 
■19> XI 8#7}H*m ^-71 XI 7#XH>H 3*W(ag)* *H*1 °>^1 ^ ^-S" 

a] 7^ -fi- ^ofl ttj-s. # ^1^X1 X7> -NH0H©J ^#(ah)* 
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jl> g:^ £ ^-71 <*J#^ (11)3 -frJL^^S. *>ul, ^^0.3. ^-g-^fe 

<£, 3^- ate ^vfl *H?#, . fltf. Wf-etf, -fr 1 *^, 

MWtf*. *|-3-*flW*. ^m^CHodgkin's disease), 

^<?3<9\ ^ afe ^ «J^, ^5.^, ^tf, SEte ^^JE. # 

"SHs ^K13?1KCNS; central nervous system) 1*} CNS SJH.fr, ^ 

23> 5Ef-^rte S^l-^ ^§-#3 *<HH ^1, 5Ete 
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^=LSL^, ^-t, 4«8l*, «H|el^§ f 44*14 tt*N4H. 

25> £ iWfe 44 >£1H 4^ 4U*L 3*fl. 

W^. ^^^^ 4143.* *4 4*1 ^ ^4-8-*! 

56> ^l*}?^. *ll*fl3^ 34-^ Jt* 4-§-*Kr *3MI, ^^1, ^3r*fl, 

;M%^*f| HLfe **** 4**14 <T 5114. ^T 1 ^* fl« 

uL*;H*Hfc 3*11, ^1, *>*ll, ^-o] SL^-s]^, olel^r -H*§*Mlfe -*7l ^# 

*>4 °1#^ Jf^XI ^?r2^1 0 lB(calcium carbonate), ^3. 

^(sucrose), lactose) , ^ =r Sft4. 

o]^6il P>zit|l^ ^Bllo>^ols ( ^-a. ^ *t^]t£ *>*€ 4 1 $14. ^n 1 * fl« *fl*fl 
s - vfl-S-^^ 1> ^ f A]^^l ^o] tfl, £*1 A>-g-sl^ ^ 34*8*1 #, Bl 

3: AA ^ 4*f|7> a^€4. »l 4*^8 -Ml. HS.^^Bl€- (propylene glycol), 

s =ol A>-g-^i ^ 7l^S.^ ^^#(witepsol), 43Si , H€(tween) 61, 

#Bl>fls.^^ ^<^1 A}^-m ^ sa4. 
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!7> £ ^gg) w>^^: $*}<q #Efl ^^S] ^S., ^#<8Bfl, 

9? 7l*HI 44 4S*1'&, ^^Hl 4*11 *r #4. :**I4, 4^4 

^ 3L41- 4*JH, SH|-*£- 0.0001 ~ 100mg/kg^.S., «H*4*Wlte 0.001 - 

100mg/kg^ ^ 1H ^4 ^r^lS. 4¥<H ^ 5ft4. * ^4 «MH* 

£ 31*11 * *M <fl*H 0.0001 ~ 10 4M*MH=- 0.001 - 1 ^%4 <£o.3. 

28> a^, -g- 1M4 ^#4 ^-^ ^Efl^ o]s.^ ^-8-71-^ «34 ^3)3.2. 

4-§-€ =r $U, a*± SEfe 4 W4 444 3tf.fi. 

a 4-§-€ ^ $14. 

44, 4^4 34 afe ^^vfl (intracerebroventricular) W ^)*fl ^-4€ <=r &4. 

130> o^}, £ t£^-8: *>7l ^A]c4) ^ *J^H 4444 #4 ^1*>7|1 <M*Ka4 ^4. 

fc. *W ^AH $ ^JlHm * <4|444 3^ «, # ^4 ^^7> ol^Ojg. 

*ms\$= 444. 



m> j£X\6\] i. 3-[l-(2 > 4-4^1^Al-^^)-2-^-2,5-4*l^^-lH-^#-3-^]-N-*lS.^-AlHS.3il 
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3> ^1 1. ttg-(2.4rtliWil «ld^Wtf ^(lb) 

4> 2,4-^pfl^Al^^6>nl(500 mg, 3.33 mmolW -M3<HSHr *ll1l«S3.2WH. -g-*W 

£.(0.320 mL, 3.66 mmol)^ ^ol^HS-^ofl ^^(0.700 mL, 3.99 mmol)-i- ^ ^ 

°IH * #£*fH I2^m m^V^q-. -MtTO* io% ^^q-Bf o S 

<a*> s^i-^a- ^^as.p>s.n^ ^(^bI^M -§-<Ml 

^^/#S.S.i#=l/9)^.S. 40%^ ^^(276mg)S. <£9X^. 

35> iH-NMR (300 MHz, CDC1 3 ), 6 7.12 (d, /= 8.1 Hz, 1H), 6.44-6.39 (m, 2H), 5.99-5.86 
(m, 1H), 5.21-5.09 (m, 2H), 3.79 (d, J= 6.0 Hz, 6H), 3.74 (s, 2H), 3.23 (d, /= 6.0 Hz, 
2H) 



36> ^1 9. 4-r^-(2.4-^^S.Al-^^)-^Va«g31-^IB-4-ofl^^l- P flfi oil ^15^ ^(lc) 

37> #7] *i| l^^l^l^ ^ SHNfr-S- *>5.«- -M^Mflfe ^M^ms.^r°}^- 0.5 

M-§-<*H ^"5-^1 ^<^|^1 =-(253 mg, 1.6 mmol), 

l-(3-(^Tii]^ol.pli n .)H.5.€)-3-o11^7>a.^| 6 l^ = (331 mg, 1.73 mmol)^ 4-(^H 1 io'MiOsl^ 
^(48 mg, 0.39 mmol)» * <8>fr4H 10Al#§-<& 5l^>^rf. $q 5% 
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-8-^ (10 mL)^ i^i^S. tW ^ 43*V$i}. -fr7lf-g- Waiim 32: 

*fl oflig <^l3W;e/^A>=i/2).2-5. 70%^ <^-g:(324 mg)S. 

!8> 1H-NMR (300 MHz, CDC1 3 ), 6 7.14 (s, 1H), 6.44 (d, 2H), 5.72 (s, 1H), 5.12 (s, 4H), 
4.56-4.81 (m 2H), 3.91-3.83 (m, 2H), 3.78 (d, /= 5.3 Hz, 6H), 3.65 (d, J= 1.4 Hz, 3H), 
2.63 (t, J= 5.7 Hz, 2H), 2.54 (t, J= 5.4 Hz, 2H) 

39>^J 3. 3-ri-(2.4-rj^^Al^^V2-^-2.R-t^^H.S -1H-g|^-3-^1-g^^A> pfl^ ofl^| 

40> #7] *)1 2^^ofl>H ^#(324 mg, 0.933 mmol)^ ^fl^ #"fl(74 mg, 0.09 mraol) 
« ^>=5- pfl^^l#S.e}-ol^. ^.^ (93 mLH #-&^*\ 24*12: B.*Vf>\<&t±. -M 

m^l3HH/^=l/l)o.3. 5§*fl*M 90%^ ^-£(268 mg)S <£&^. 

• 41> 1H-NMR (300 MHz, CDC1 3 ), 6 7.11 (d, J= 9.0 Hz, 1H), 6.61(br t, 1H), 6.43(s, 1H), 
6.40 (d, /= 2.7 Hz, 1H), 4.56 (s, 2H), 3.78(d, > 5.4 Hz, 9H), 3.65(s, 2H), 2.61(s, 4H) 

142> ^] 4. 3Hlzi2^4dM^h^ 
ta-^(ie) 
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3> <#7) 3#7lH A i 3^S-(100 mg, 0.313 mmol)Sl ^-£- -g-^W nh 2 OK f 1 
3 1.7 M 0.27 mL, 0.47 mmol)§ 0T>1M * 4*13: 51^514. £^ 

til-i- (0.020 mL)6.s. ^3-$ * aw** io% ^^/tasat^s ^^l-i- 

*|: ^^*/€SS3L#=l/9)^S. 3E»1 ^"M-* 50%^ (50 mg)5L 

w> 1H-NMR (300 MHz, CDCI3), 6 7.04 (d, > 8.1 Hz.lH), 6.83 (s, 1H), 6.53-6.44 (ra, 
2H), 4.54(3. 2H), 3.81 (t, > 2.0 Hz, 6H), 2.56 (t, > 7.2 Hz, 2H), 2.34 (t, J= 7 A Hz, 
2H), 1.9 (s, 3H) 

*1« ^ -£*H 2 xfl^l 15^ SMI*** ^SiZV&^r. 
46>^aH 2. 3-(l-^^-2-^-2,5-^*l = S-lH-3i)^-3-^)-N-*lE.^Al-«£3i|^ r o>pls.^ ^ 

(2e) 

147>^aH 3. N-*l^Al-3-(2-^-l-€^m-2,5-^«l=S-lH-3q#-3-^)-SS^^^lH^ ^ 
$ (3e) 

148> ^Aloj| 4. N-*]^Al-3-[2-^-l-(3-^^-=^)-2,5-^*l^S-lH-^l:-3-^]-=S.5£|^ r 6} 
tM3 (4e) 

149> ^Aldfl 5. N-*l^Al-3-[2-^-l-(4-^^-^m)-2,5-t^*l^S-lH-^l-3-^)-HS3q-&o>t.l 
2E£| (5e) 
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0> ^aH 6. N-*lH.^Al-3-[l-(2-^^-«^)-2-^i-2,5-^*l = a-lH-^§-3-^)-*S^-Sr^l 
S.^ ^ (6e) 

ii>^AH 7. N-*l -3-[l-(3-^ )-2-^-4i-2 , *1 2= 3.-1H-*! #-3-«2 ]-= 3.*! &o\xj] 
tM3 (7e) 

>2> ^aH 8. N-*l^^l-3-[l-(4-^m-^^)-2-^-2,5-^*l^S-lH-^l--3-^]-HS.^^^l 
S-^ (8e) 

53> ^AHl 9. N-*l^Al-3-[l-(2-^^Al-ii^)-2-^-2,5-^*lM-lH-^l:-3-^]-HS^-SrO> 
t»l2=^ fM3 (9e) 

54>^aH io. N-*l^A]-3-[l-(3-^^Al-^^)-2-4^-2,5-^*l^-lH-3qi--3-^]-HS.^^: 
<5>p1H^ tM§ (10e) 

55> ^AHl 11. N-*l^Al-3-[l-(4-^^Al-€^)-2-^-2,5-t^*lM-lH-^l--3-^]-=S.s|^: 
oMEfi) W$ (lie) 

.56> ^aH 12. 3-[l-(4-tiS£-€^)-2-^-2,5-^*]^S-lH-3Jll--3-^]-N-*l = ^^-=S3q-€: 
o>nl = ^ ^-Aj (I2e) 

157> ^aHI 13. 3-[l-(4-#SS-^^)-2^i-2,5-tq^=S-lH-^*-3-^]-N-*lH.^-Al-=S.5£|^: 
o-HH^ ^ (13e) 

158> aJaH 14. 3-[l-(4-^^^l-^^)-2-^^-2,5-^«l^-lH-3ill:-3- o a]-N-^^^-SS.3i| 
^rO>T3l = ^ fH3 (Ue) 

159> ajaH 15. N-^^Al-3-[l-(4-MHS-^€)-2-^-2,5-^«l^S.-lH-^*-3-^]-H^^ 
IMd (15e) 
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<0> 
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IS 11 







NMR iaim^J LC-MB WW \ 


2 


6 


.30-7.14 (m, 5H). 6.71 (d, / = 18.3 Hz, 1H), 
.59 (d, /= 7.8 Hz, 2H), 3.73 (s. 2H). 2.63 
s 4H). 


3 




.25-7.09 (m ,5H), 6.64 (s. 1H), 3.62 U, J =\ 
..1 Hz, 4H), 2.81 (t, /= 7.3 Hz. 2H), 2.52 
s. 2H5, 2.30 (d, /= 6.6 Hz, 2H) 


4 


O 1 

ft L 


7.21 (d, J = 7.5 Hz, 2H), 7.12(d, / = 6.6 Hz. 
3H), 6.72 (s, 1H), 3.75 (s, 2H), 3.41 Is, ZH;,I 
2.57 (d, /= 6.3 Hz, 6H), 2.44 (s, 1H), 1.82 
(s. 2H) 


5 




7.28-7.12 (m, 5H), 6.73 Is. 1H), 3.78 Cd /» 
9.0 Hz, 2H), 3.43 (s, 2H), 2.61 (s, 5H), 1.58 
(s, 5H) 


6 




t.12 (s, 5H) ( 6.67 (s, 1H), 4.58 «, / = 8.4 
fez, 2H), 3.64 (s, 2H), 2.61 (s. 4H), 2.34-2.22 
|(m. 3H) 


7 




P. 15 (d, J= 6.9 Hz, 1H), 7.02 6.95 (m, 3H), 
te.74 (s 1H), 4.52 (d, /= 8 4 Hz 2H) 3.70 
(s, 2H), 2.60 (s, 3H), 2.27 (d. /= 4.8 Hz, 
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gacra T" 


RHR DC=H5 1 


8 


y 


.09-7.03 (n, 4H>, 6.70 (d. J - 18.3 Hz. 1HJ, 
.54 (d, 7.2 Hz, 2H), 3.70 (s, 2H), 2.61 
8. 3H) 2,45 (s, 1H), 2.28 (d. J= 13.5 Hz. 


9 




'.23-7.18 (m. 1H). 7.08 (d. J - 3.5 Hz lH;. 
1.84 (dd, /= 5.8 Hz. 2H), 6.72 (s. 1H), 4.59 
Sj 2H), 3.78 (s. 3H), 3.75 (s, 2H), 2.60 (s, 
Mi, 2.44 (s, 2H) 


10 | 


1 * 


7.16 (t, /= 4.8 Hz. 1H), 6.73 It, /- 5.4 Hz, 
3H), 6.68 (s, 1H), 4.53 (d, / = 10.5 Hz. 2H), 
3.72 (t. /= 5.2 Hz. 5H). 2.59 (s. 2H), 2.43 
(s, 2H) 


11 


1 - — o 


L 06-7.014 (m, 4H). 6.71 Is. W. 4.49 Is, 
feH). 3.66 (s, 2H), 2.59 (s. 2H), 2.43 (s, 2H), 
E. 25 (s, 3H) 


12 


1 ™ 


7.40 (d, /= 7.8 Hz, 2H), 7.05 Id, J= B.4 Hz, 
2H), 6.78 (s. 1H), 4.53 (s, 2H), 4.39 (s 
2H), 3.76 (s, 2H), 2.57 (t, 7= 5.7 Hz, 2H), 
2.31 (t, /= 7.2 Hz, 2H) 


13 


1 * 


7.28-7.07 (m, 2H>, 6.95 (t. / = 8 Z Hz . 2H;, 
6.74 (s, 1H), 4.52 (s, 2H), 3.60 (s, 2H), 2.54 
(s, 2H), 2.31 (d, /= 7.2 Hz, 2H) 
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NMR iffll^-a 3F5 LC-Mii *1MH 1 


14 




7. 41-7.30 (m.5H), 7.14 Id, 7= 8.4 Hz, 2H>, 
5.91 (d, /= 8.4 Hz, 2H), 6.67 (s, 1H), 5.02 
s, 2H). 4.55 (s, 2H), 3.72 (s, 2H). 2.65 (2, 


15 




RT : 3.82-4.54 CMass : 306. l) 



^(16f) 




— 0 



165> 3-[i-(2,4-^^^Al^^)-2-^-2,5-^«l^S.-lH-^*-3-^]-HS.^^ r AV 6fl^£fl = 

(55 mg, 0.17 mmol)^ THF (0.86 mLH LiOH-H 2 0 (10.8 mg, 0.25 mmol)3 (0.25 

mL)* *W$L*. 0t4W 2*}#, *fe4H aHMI ^, 5% <3tf-g- 
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pH P7}*| ^S^*>Sft4. -&^l-a- 4|3<>MI«|olH-M.e.3. ttfr (10 mL^ 3*1), 

^<H^ ^•'tl-ir 33 aa»}S^4 ^U^^V^i 33, *fl^-a7#3.3.£^- 
=1/9)^.3. 3M1*H iW** 80%^ ^-§r (41 mg)S. <£&t}-. 
o ^-NMR (300 MHz, CDCI3), 8 7.11 (d, /= 9.0 Hz, 1H), 6.65 (br t, 1H), 6.41 (ab,> 
6.5 Hz, 1.1 Hz, 2H), 4.57 (s, 2H), 3.81-3.76 (m, 8H), 2.63 (s, 4H) 

>7> >#7l ^AHl 16^| 7)*m ^12:^4 ^-A>^ afl^^ ^S^W ^ I 24 ^ f 

3Hr 17^ ^-S}^. 

58> ^dfl 17. 3-(l-^l^-2-^-^-2 ,5-^ *1 JEL3.-1H-S} )-H5.4 ^a}^ 1M§(17f) 



39> {S. 2] 









17 


3 


7.33-7.19 (m, 5H>, 6.69 (br t, 1H), 4.62 (s, 2H). 3.74 
(s, 2H). 2.66 (s, 4H) 



.70>^Al<^] 18. N-{4-[3-(2-*l^^m«>S.^-^l^)- 2-^-2, 5-^*1 H.S. -^S-l-^ *Hli]-*ll 
^}-^20>ti1 = S] ^ (18j) 
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<riJ 

2> #*1 1. 3-ri-(4-^Pl^-^^V2-^^-2.5-^el£.g.-lH-^^--3- < ai- ^g|^> ^ ofl^l-g- 

»3> 3-[i-(4-^HS-^€)-2-4i-2,5-^*lHa-lH-3qi--3-^]-H.S^^ ^ <^^n^- 
(90 mg, 0.30 mmoOl- -fr^N 6 >3(290 mg, 4.44 mmol)^ 6>AflH<i 

(0.30 mmol, 0.02taL)* ^<H^ « 48*1** 5nft*H *W(h)» fcfetj-. ^ 

3^#-fr 25%^ ^-§- (20 mg, 0.07 mmoOS. £#4. 
74> 1H-NMR (300 MHz, CDC1 3 ), 8 7.01 (d, > 8.4 Hz, 2H), 6.62 (d, > 1.8Hz, 2H), 6.60 
(br t, 1H) 4.48 (s, 2H), 3.68 (d, /= 1.2 Hz, 3H), 3.65 (s, 4H), 2.66-2.58 (m, 4H) 

■75> t*ai a. 3-ri-(4-^S^^1^-^^)-2-^^-2.5-^^^-lH-^ #--3-^.1-g^^ EH ^1 

i?6> ^71 ^ 1^7fl°)H ^#(h)« (10 mg, 0.04 mmoDtf^H ^fi3}#5L5H^.-&- 0 -S 

ofl ^.o]^ or^H «3£^#3.eME. (0.07 mmol, 8.5 uD^ ^ i5S«^J(0. 11 mmol, 

19.1 uDt ^o^jl 2a]^<?> s^m^. m^frs. £^«-g- <*lim°Hl 
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AflEflole/«|AV = 1/2)^.3. 3**K 5.^1 ^#"ir 87 %3 <Mr(12.0 mg)3. J^* £fe 

4." 

7> 1H-NMR (300 MHz, CDCI3) , 8 7.88-7.83 (m, 3H), 7.62-7.47 (m, 6H), 6.68 (br t, 1H), 
4.62 (S. 2H), 3.75 (d, 2H), 3.68 (s, 3H), 2.67-2.64 (m, 4H) 

'O ^Tfl 3. N-U- T3-C2-^ ?\*\5L<£ -41 ^ )-2-^^-2 . 5-^ is] E,3.-jA -g-1-93 >-^S 
QMS. M 

79> ^-71 *i| 2^*|<HH Sl-W(i)* (7.0 mg, 0.02 mmol)^ -§-^°fl NH2OK (^ 

* M 1.7 M 0.4 nL, 0.68 mmol)# 0TC«IH ^<g^ ^ 8*1*3: S^S***. 

^oji o. ^xv (o oi mDSLS. M-fc ^ ^tf^-f?-^ 10%^1 M/tSSif^S Jl*T|«- 

M: ^€^/«S.S2L#=l/9)6.S. ^*H*H S^** 46 ft£) ^ (3.2 rag)S. <3&t}. 

■«> 1H-NMR (300 MHz, CDCI3), 6 7.86 (d, > 6.6 Hz, 2H), 7.62 (d, > 8.7 Hz, 2H), 
7.53-7.39 (m, 4H), 7.17(d, > 8.4 Hz, 2H), 6.77 (br t, 1H), 4.57 (s, 2H), 3.77 (s, 2H), 
2.58 (t, > 7.3 Hz, 2H), 2.31 (t, > 7.2Hz, 2H) . 

L81> s$7) ^Alofl 18ofl 7)*m ^12:^4 -fl-A}^ afla^-fc ^«8«H *>7l S 3^ ^ t 

^ 19^1 S^M-fr ^2:*}^^. 



74-43 



1020J^52714 #3 2004/7/22 




2> 19 . N-*l=^l-3-{2-4^-l-[4-(l-^^-4-^a>d^^)-^^]-2,5-tq*l2.S.-lH-Jl 

1-3-^ }-= S.3q &o}v) ^ ( 19 j) 



o> [S 3] 



^A|ol| 




HWTO^l 


19 




7.61 (t, > 7.0 Hz. 3H), 7.05-6.89 Cm, 6H), 4.54 
(s. 3H). 3.74 (s. 3H), 3.39 (s. 3H). 2.37 (s, 
3H), RT : 3.87-4.34 (Mass : 430.0) 



84> -^*H 20. 2-(l-^^-2-^-2,5-tq§l=S.-lH-3qi--3-^)-N-*l=^^-<>HlH^lS.^ 
(20q) 

8s> yam i. 3-(OT-iffl^-y>nVa^)~?-s-3-^^^> ^U^L^te telgl M 

86> # 7 ] l*) *fl l^r^sq- ^ ^^.S. ^^^l^^ (300 rag, 2.04 mmol)^- 

o>5^ *1:$«H -MsMSHr ^WSeWH. 0.5 M 2-^«-^*!<£ 4-^l^ofl^Efl 

= (587 mg, 4.07 ramol), l-(3-(^^€ c >H^) = S.^)-3-< i 11^^1-^ c> li 3 l^-(781 mg, 4.07 mmol) 
4 4-(^^ ^^1^)31)^ 13(75 mg> o.61 mmol )# ^<Stb * .10*1 ^^^4. 

^ 5% (10 mL) ^i^Mn^s. ^#*H -8-^i°- 

^(^^^ -§-#*n ^HHoiB/^i<i=i/i)o.s. ^*ii*h a*n 49%^) 

^#(272mg)S. 
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* Ml-NMR (300 MHz, CDC1 3 ), 6 7.30-7.22 (m, 5H), 5.84-5.71 (m, 1H). 5.37-5.15 (m, 
4H), 4.75-4.65 (m, 2H), 4.02 (s, 2H), 3.63 (s, 3H), 3.48 (s, 2H) 

8> 2. (l-^^-2-^-2.5-^^1S.5--lH-^^-3- < a)-^H^> pH^ ^^Efla(p)^ Q£ 
9> ^-71 *l] 1^H>H SHJ-#(234 mg, 0.86 mmol)^ -f-Efl^ *M|fi} ^ :3.-¥-w.(I) ^ 

^(Grubb's (I) catalysis)(36 mg, 0.04 mraol)* Dfl^SseHs. -g-^ (86 

an}sjiw nw-a^wa : <>>>M<>is/^=i/2)ii3. 3*i*h s*n a* 

V»* 85%^ ^£(180 mg)3. ^tf. 
)0> 1H-NMR (300 MHz, CDC1 3 ), 6 7.33-7.18 (m, 5H), 6.94 (t, /= 1.5 Hz, 1H), 4.61 (s, 
2H), 3.79(d, > 0.7 Hz, 2H), 3.70 (s, 3H), 3.37 (d, > 1.5 Hz, 2H) 



9i> ^ai a. 3 -2-^-2 . 5-^ -g] cg.-lH-3t| #-3-^ VN-t?1 B.^M £■ (a)$ ^ 

92> -^-71 2#7lH*1 Q-B: ^#(24 mg, 0.10 mmol)^ -§-^1 NH 2 0K (^^ ^ 

1.7 M 0.4 mL, 0.68 mmol)* 0"M*1 * 4*12: m^V^. 

* 2^ (0.02 mU-S-S. f^tb * ^tf^f 10% iM/tSS£f^ 31^1- ^^Hb* 4 

*I) M/tSSif=l/9)^ 3*W* 48% 3 ^-i: (12 mg)S 

L93> 1H-NMR (300 MHz, CDC1 3 ), 6 7.35-7.21 (m, 5H), 7.05 (br t, 1H), 4.63 (s, 2H), 3.90 

(s, 2H), 3.30 (t, J= 1.5 Hz, 1H), 3.13 (s, 2H) 
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»> #7] 20^1 7)*fl€ ^la^^ -frA]-^: XIS^* «r^*H *W 3. 4^ tf£ l^-i: * 

^ 21 *fl*l 24^ ^12:^4. 

s> 21. 2- [ l-( 2 , 4- ^ *1 « 2 )-2-^-i:-2 , *1 HSL-1H-33 £-3- ^ ] -N-*l 2.^*1 -o>Afl 

^-Aj(2lq) 

6>^dfl 22. N-*l^Al-2-(2-^-l-^^^-2 f 5-^*lHS-lH-^l--3-^)-^HlH^H.^ % 
Aj(22q) 

•7> 23. N-*1^a1-2-[2-^^-1-(4-^^-^€)-2,5-^*1^S-1H-^#-3-^]-^H1H^1 

— ^Aj(23q) 

»>^aH 24. 2-[l-(4-^^^Al-^^)-2-^-2,5-^-&l^S.-lH-3t|l--3- < a]-N--Sl^Al-oHlH 
o>d1h.^ ^-Aj(24q) 

99> 
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#3 ^^>: 2004/7/22 









21 


HO T 
1 

° >^ 


\12 (d, / = 8.4 Hz, 2H). 6.90(d. / =20.7 Hz, 

H), 3.86 (d, /= 15.9 Hz, 2H), 3.79 (d, J = 
.0 Hz, 6H) 


22 




7.29-7.14 (m, 5H), 6.90 (br t, 1H), 3.75-3.65 
(m, 4H), 3.23 (s, 1H), 2.92-2.84 (m, 2H) 


23 


"On 

0 \ 


7.21 (t, /= 7.4 Hz, 2H), 7.11 (d. /= 7.8 
Hz,3H), 6.76 (br t, 1H), 5.22 (s. 1H). 3.30 (t. 
/= 3.3 Hz, 1H), 2.58 (t, /= 7.0 Hz, 2H), 2.04 
(s, 3H), 1.82 (s, 3H), 1.57 (s, 4H) 


24 




7.39-7.31 (m. 5H), 7.13 (d, 7= 8.4 Hz, SBIJ. 
6.92 (d, /= 8.7 Hz, 3H), 5.03 (s, 2H), 4.56 (s, 
2H), 3.82 (d, 7= 13.8 Hz, 2H), 3.53 (s, 1H), 
3.31 (s, 1H) 



oo^aH 25. 2-(l-^Q€-2-^di-5il*e)^l-3-^)-N-*l^^l- 0 V^S- 0 > ia l^ ^ (25s) 
:oi> H 




iQ2>gn L (2-^-l-^ffl<Hl^-Jl*sl^-3-^VoVA«g^> EiL^^M: (25r) 
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)3> (1-^^-2-^-^-2 , 5-^ *1 J= 3.-1H-3*! &-3-<& )-<>H|H/& (30 mg, 0.12 mmol) 

o] %6\&^ * ^ftl^. ^f-^fl (2.6 mg, 0.02 mmoOS- 

4^. >j|7l*>ul ^&7}2i& ^<H^4. l^l^r 30£ ^£ ^-S-t!: ^, ^ 

TIM ^^aSfVSZL^ ^(^^«*^, -§-#^l : <^WHH/^=1/1> 

04> 1H-NMR (300 MHz, CDC1 3 ), 8 7.34-7.19 (m, 5H), 4.44 (ab, J= 19.8 Hz, 7. 4Hz, 2H), 
3.67 (s, 3H), 3.21-3.16 (m, 2H), 2.9 6(m, 2H), 2.43 (dd, > 8.7 Hz. 7.9 Hz, 1H), 
2.34-2.23 (m, 1H), 1.76-1.65 (m, 1H) 

*>5> ia-al 2. 2-(l-^l^-2-^-3t|^-Sl^-3-^VN-^S.#A l-cV^goVpl£.(25s) 

!06> l^H-H ^1-(12 mg, 0.04 mmol)^ -§-<*H NH2OK (^^r-i: 

1.7 M ta<M, 0.07 mL, 0.12 mmol)# OlC^M * <*-fr4H 4*12: jm&S}^. £^ 

-I: ^XV (0.02 mUilSL ^ 10M3r*/€3.3.i#J>3. ^-*<1* 4*1 

"M*/#5-3.£#=l/9)il3. 5.^1 Sfrtf** 8%^ ^fr (1.6 mg)S. <£9X^. 

207> 1 H -NMR (300 MHz, CDCI3), 6 7.34-7.19 (m, 5H), 4.46 (d, /= 8.1Hz, 2H), 3.35-3.20 
(m, 2H), 3.01-2.71 (m, 2H), 2.66-2.44 (m, 2H), 2.35-2.22 (m, 2H), 1.81-1.58 (m, 2H) 

208> #7l 25<*f| ft*}"® «r^l^ *>7l S 5^ ^-8- # 

^•i: £fe 4i*H 26 27^ 5^«-#* *H2^>£4. 
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>^aH 26. 2-[l-(2,4-^pfl^^l-^^)-2-^i-^l:Bl^-3-^]-N-^ = ^Al-o>4H^l^ 1* 
^(26s) 

>^AH 27. N-*lS.^^l-2-(2-^-l-^^^#2l^-3-^)-<>>Afle6>T.lH.^ ^(27s) 
i> IS. 5] 



^A|ol| 
26 




i5a|e^t)|A|&) 

7.10 (t. /=9.3Hz. 1H), 6.44 (t.V - 2.6 Hz 2H), 
4.43 (dd, /= 14.3 Hz, 14.8 Hz, 2H). 3.78 (s,6H), 
3.31-3.21 (m, 2H), 2.88-2.68 (m, 1H), 
2.56-2.49 (m, 1H), 2.26-2.22 (m, 1H). 1.71-1.60 (m, 
1H) 


27 


X 

o 


7.30-7.15 (m. 5H), 3.50(t, J= 7.1 Hz. HI). 3.25-3.11 
(m,2H), 2.86-2.66 (m, 3H), 2.57-2.44 (m, 1H), 
2.32-2.21 (m. 2H), 1.77-1.62 (m, 1H) 



12> ^aH 28. 3-{l-[2-(2-^^^-^^)-^€]-2-^^-2,5-^*l^S.-lH-sll--3-^}-N-^^ 
Al-H.S.5£l^:OHS.^ ^ (28y) 



13> 



HO. 




*4> cj- ^ i f-^.oB-4-#^>-2-(2-#^-$.g-g«^)-^^ <fl>i^|a (u)^ 

2is> 2 -(2-!-^-2. = -^)- 6 fl^ (500 mg, 3.57 mmol)* 

of) ^-o] -g-oflofl p-l-^-«a#5L^#S.el-ol^(i.02 g, 5.35 mmol), ^^^S-^^^o^ (1.24 
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mL, 7.13 mmol), 4-(^ofl^*M^)^e ; l i a(86mg > 0.71 mmol)-g: OXJ W 6^1^^ 

*W #£4M 12Am^-o> H^AisQ^. i&-£-^#-a- tfs.fc-«3.SHs.3. ^o\^ 

Sfr'M-fr 70%^ (740 mg)3. 

.o ta-ai 2. 93-^-r2-(2-#^g.-g«^)-<=>fl^ i-ov?Uv)^ Sfcfl 

lt> #71 *1] l#7lHH s^#(350 mg, 1.19 mmol)-ir ^£i]e|oJ ^<&3{. <£igo}™) 

(0.89 mL, 11.89 nnol)4 tW 3.^*11 ^V*! (0.31 ml » 1 ' 78 ""oD* * 6 

Al^ftl: H«Va1^14. ^^S-fr 10% ^4Sfi£ ^W^- #3.3.3.-§--2.3. ^#*} 

<^ igj.^^^jo.s. ^I^t!: ^, %^>nv11^o.S. 32^3 *>^4. 
«H 66%^ ^(141 mg, 0.79 mmoDS. ^S*}. 

18> ^1 a. 4^^-r2-(3-*^A3-^^V^^1-y>w>Sti>-^g-4-^^i^^^ (w) g] 

:i9> ^-71 *H 2^>H*1 ^ ^#-(100 mg, 0.56 mmol)* -§-*fl£M*kr *H 

^^ fS5 |olH ^.ofloj] 2-^1 H ^ iH ^ £fl =- ( 106 mg, 0.67 mmol), l-(3-(=H 
H6Mii)H.S.€)-3-^| 1 t^-^ 0 l 1D lS.(139 mg, 0.73 mmol)^ 4-(T=H 1 S o } Tl liO 3 *l 2 W20 mg, 
0.17 mmol )* *MHfr * 10*1 ^ «M* 5% (10 



74-50 



102^^2714 *^ 2004/7/22 

ofl^ o>Afl^olE/^^V=i/2)o.S. 72%^l ^-£(0.40 mmol, 128 mg)S- <9 

°> 1H-NMR (300 MHz, CDC1 3 ), 6 7.19-7.09 (m, 1H), 7.04-6.94 (m, 3H), 5.84 -5.57 (m, 
1H), 5.13 (t, J= 10.7 Hz, 4H), 5.06-4.94 (m, 2H), 3.79 (s, 2H), 3.62 (s, 4H), 3.53 (d, 
> 5.4 Hz, 3H), 2.89 (d, /= 6.0 Hz, 3H) 

22> #7] *j| 3#?«<*IH ^ ^#(100 rag, 0.31 mmol)*}- ^A^s <M(27 rag, 0.03 mmol)» 

^m^H-S.^ 0 l^- -8-^ (31.3 mLH ^ -#£<M 24*m -fr'H 

^ <>HI3MB/t^l/l)°-3. *<M1*M JL^fl 3*W* 75%^1 *Mr(69 mg)3. <3&4. 
23> lH-NMR (300 MHz, CDC1 3 ), 6 7.16-7.12 (m, 2H), 7.03-6.93 (m, 2H), 6.59 (br t, 1H), 
3.67 -3.65 (m, 4H), 3.62 (s, 3H), 2.89 (t, > 7.3 Hz, 2H), 2.56 (s, 4H) 

?24> £3) r. 3HLlzl£j2 = g^ ; i^^ 
g g|^-o]-PlH.(28v)^ 
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5> $7] 4 4i&?il<M 3^#(38 mg, 0.13 mmol)^ -8-*W NH 2 0K ("M& M 

1.7 H 0.38 mL, 0.65 mmoDl- OT^ * 8*m 5L^^4. £^ 

^ (0.02 mL)^.s. *sh* * ^-W** io% iWtasaua a.** ^ ' 

^^/SSaS«=l/9)iS. 3M1*H SW«~fr 65%Sl ^ (25 mg)S. <g&tK 

*> !H-NMR (300 MHz, CDCI3), 6 7.19-7.08 (m, 2H), 7.02-6.92 (m, 2H), 6.69 (br t, 1H), 
3.69 (s, 2H), 3.63 (t, > 7.0 Hz, 2H), 2.87 (t, /= 7.0 Hz, 2H), 2.51 (t, > 7.0 Hz, 2H), 
2.25 (t, J= 7.3 Hz, 2H) 

27> #7] 28°fl 7l7fl^ ^a^jhW -frA^ afla^* *r*8«H «>7l it 64 ^ 1" 

<S*H 29 39^ ettf *HSS>&tK 
28> 29. 3-{l-[2-(3-^iLa-^^)-^^]-2-^dt-2 f 5-tq*lH.S-lH-^^3-^}-N-*l = ^ 

Al-H-S-^^ol-TilS.^ ^ (29y) 
;29> ^aH 30. 3-{l-[2-(4-l-^3-^^)-^^]-2-^^-2,5-^-Sl^S.-lH-5i|l--3- < a}-N--Sl^ 

Al-H-S-^l^r 0 }^-^^ ^ (30y) 

!30> QX\ dj] 31 . 

N-*l H^-A] -3-{ l-[2-(2-q HS-*( \|)-<M] -2-^-^-2 , 5-^ *1 S. 5L-1H-S) 1~3-^ }-3LiM "& d > 
^ (31y) 
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> 32. 

H.^Al-3-{l-[2-(3-q 3JL-*i ^ ^]-2-4^-2 , 5-*) *1 }-3.iM^> 
^ (32y) 
2>^]o| 33. 

= - 3 -{ l-[2-(4-M ES-sl \i )-<*«]-2-*i-2 , 5-^ *1 H. sl-lH-s] #-3-«J }-HJL*| 
v]Z.9\ ^ (33y) 
;3> 34. 

3-{l-[2-(2-ttSS.-^)-<^^ 
v]^s] tM3 (34y) 
M> -*IaH 35. 

3 -{l-[2-(4-*3.:5L-^^^ 
t»l^.^ tM§ (35y) 
35> 36. 

N-*l^Al-3-{l-[2-(2-^Al-^\i)-^^ 
nl^.^ ^H§ (36y) 
136> 37. 

N _ §1 H4 lj. A] - 3 -{ 1- [2-( 3-tfl^^^ 
v)£.<!\ (37y) 
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*^aH 38, 
N-*ll=^l-3-{l-[2-(4-p|l^ 

v)B.si\ W (38y) 

8> 39. N-*l^^l-3-[2-^-l-(2-/rl-<a-^^)-2,5-^*1^-lH-^l--3-^]-HS3q-& 

tM3 (39y) 



;9> 
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nmr ^jsm 

.25-7.18 (m, lH>. 6. 60 (ab, 7 = 18.3 Hz, 4.3 
z. 3H), 6.71 (br t, 1H), 3.65 (t, 7 = 6 9 Hz, 
H5, 2.85 (t, 7 = 6.9 Hz, 2H), 2.61 (s, 2H), 
45 (s, 2H) 



.11-6.94 (m, 4H), 6.70 U>r t, 1H), 3.65 (s, 4HJ 
.82 (s, 3H). 2.68-2.60 (m, 3H) 



, .93 (d, 7 = 7.8 Hz, 1H). 7.56 (t, 7 = 6.7 Hz, 
I1H). 7.44-7.36 (m, 2H), 6.81 (br t, 1H), 3.85 (s f 
:H), 3.76 (t, 7= 7.3 Hz. 2H), 3.15 (t, /= 7.1 
z, 2H), 2.54 (t, 7 = 7.1 Hz, 2H), 2.30 (t, 7 = 
4 Hz, 2H) 



_.00 (d, 7 = 7.2 Hz, 2H), 7.49-7.38 (m, 2H), 6.70 
|(br t, 1H), 3.72 (s, 2H), 3.64 (t, 7 = 7.2 Hz, 
H), 2.93 (t, /= 7.4 Hz, 2H), 2.48 (t f /= 7.3 
z, 2H), 2.22 (t, /= 7.7 Hz, 2H) 



.09 (d, 7= 8.4 Hz, 2H), 7.36 (d, J = 9.6 Hz, 
:H), 6.74 (br t, 1H), 3.76 (d. J= • 1.2 Hz 1H,), 
.69(t, J= 7.1Hz. 1H), 3.29 (d, 7= 7.8 Hz, 1H) 
26 (dd, 7= 1.8 Hz, 1.5 Hz, 1H), 2.97 (t. 7 = 
3 Hz, 2H). 2.49 (t, 7= 6.9 Hz, 2H), 2.25 (t, 
= 7.6 Hz, 2H) 



.48 (d, 7= 8.1 Hz, 2H), 7.21-7.13 U, ZHJ 
.07-7.02 (m, 1H), 6.71 (br t, 1H), 3.70-3.62 (m, 
H), 2.98 (t, 7= 7.3 Hz, 2H), 2.52 (t, 7= 7.3 
z, 2H), 2.27 (t, 7= 7.6 Hz, 2H) 



F.40 (d, 7= 8.4 Hz. 2H), 7.10 (d, J = B.l Hz 
2H), 6.79 (br t, IKK 3.78 (d. 7= 1.2 Hz 2H), 
3.66 (t, 7= 7.3 Hz, 2H). 2.85 (t, 7 = 7.1 Hz, 
2H), 2.54 (t, 7= 7.1 Hz, 2H), 2.30 (t, 7= 7.4 
Hz, 2H) 



7.19-7.13 (m, 1H), 7.03-7.01 (m 1HJ, 6 »Ht , J = 
7.4 Hz, 2H), 6.70 (br t, 1H), 3.78(s, 3H). 3.69 
(s, 2H , 3.63 (t, 7= 7.0 Hz, 2H) . 2 85 (t 7 = 
|7.1 Hz, 2H), 2.52 (t, 7= 7.7 Hz, 2H), 2.27 (t, 
= 7.6 Hz, 2H) 
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NMR iffllS'a 


37 


JO cv 


M4(t, /= 7.6 Hz, 1H>, 6.72-6.67 (m. 4H). 3.72 
3. 3H). 3.65 (s. 2H), 3.60 (br t, 2H5. 2.80 (t. J 
I 7;1 Hz. 2H), 2.51 U. /= 7.3 Hz. 2H). 2.25 (t. 

/= 7.3 Hz, 2H) 


38 




7.02 (d, /= 8.7 Hz. 2H), 6.76 (d. /= 8.4 Hz. 
2H). 6.66 (br t, IH), 3.72 (s. 3H), 3.62-3.56 (m. 
4H), 2.76 (t, /= 7.3 Hz, 2H), 2 51 (t. /= 7.3 
rtz, 2H). 2.25 (t, J = 7.6 Hz, 2H) 


39 




7.05 (s, 4H), 6.74 (br t. IH), 3.72 W. /- 1.2 
Hz, 2H) 3.64 (t, /= 7.3 Hz. 2H), 3.31-3.29 (m. 
m), 2 82 (t. J= 7.3 Hz. 2H$, 2.54 (t. /= 7.1 
Hz 2H). 2.3i (d, /= 7.8 Hz. 2H), 2.27 (s, 3H), 



4i> ^AHl 40. 

- 3 -{ 1- [3- (4-*0 -4 >d )- = 5L*I ] -2-^-4i-2 , 5-^ *1 S.3.-1H-S1 ^-3-^ }- = 3.3*| 
o\v)B.e\ tM§ (40ah) 
:42> &t\] i. 3-p-#^-^H^^^> ^ <^l^^s (40aa) 

}43> /HFP-^I*I=.(1 g, 8.30 ramol)^ H^l^^S^^^^-^H^ *M <*I^H = 

(4.16 g, 12.45 mmol)# «»SSH>lS. *«H * 90T34H ^ * *tt 3L«J:*}£i}. 
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4> a^a 2. ^3 oa^ g. uoab) 

5> $7) *fi 1^MH*1 JHHfrU.39 g, 7.90 mmol)<>l #<H$Hr i^iai ^^1*^ 

^l6>Afl^clH/«|^=l/10)^.S. 3*ll*H 5.^1 ***-8r 95%^ <M:(1.24g)3. £#4. 
16> ^1 a. a-n-»<a-gg.3ft-l"S- (40ac) 

n> -$7} 2^r^H^1 *W(1.24 g, 6.95 mmo\)% = 3|BE}*1 j=5.^f. 

£ 100 ml* ^tb^h ^ ^t^l -I" 27 ml or<>1H ^<Q$. 2Al#f-<& 5l^>^ . 
4. SV-fr^-M # 3 ml, IN NaOH 3 ml, * 9 ml* *>iM5. ^fc* 30*^ £ S^}^^. 

93%51 ^#(6.46mmol, 971 mg)3- <g&4. 
?48> £J 4. f^SI-4-#M-3-^^-^ ^ fjb^MJ= (40ad) 

J49> $7] *fl 3^H^ W*(971 mg, 6.46 mmol)-i- °>^-^" ^^S-SH 

cofl ^-o] S^#5.sM^(2.46 g, 13.0 mmol), A oli=3.*4| 1 fi°}tK3.40 ml, 19.40 

mmol) H 4-(4«ll€ c »M^)^^ i a(158 mg, 1.29 mmoD^r 0°C ^<$& 6^^^ ^ 4 
X\ ^oj|Ai 12Al?>-§-«?V sn&Al^t}. la*^^** #S.^#3.bH£.3. ^lm^Hi^i 
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;§*f|*M a^fl 70%3 4 1 * (1.30 g)SL <£&t}. 

fr ifrrtl 5. gg-(3-iHfra-g aaV-6V?1.3 S3 (40ae) 

i> -^-71 all 4^*|<HH <g£ W»(1.30 g, 4.27 mmoD-i- oHlSMHlH ^oV^ 
(1.60 ml, 21.40 moM ^o)^s.s,^^o\^i0.97 ml, 5.50 mmol)^: ^fl«r * 100T3«W 

6*l*HS-tt a<M<l*h io% ^a*m«»Aa ^#*> 

°} i^^-^-^-ono.s. Afl^t!: ^p>^v11^o.S. #2^3 
<^ J^Hfr* 85%^1 ^(3.62 mmol, 687 mg,)S. 

52> «• 4-r^-f.v^#9j-^-^v^va°ji -^^-4-^^^*> 4)^1^ (40af) 

53> ^-71 *fl 5^H^ ^#(687 mg, 3.62 mmol)# *\^& *I**H -M^M^fe ^ 

^«3.SWH. 0.5 M-g-^l 2-^ ^-^^#-5-^^^] = (683 mg, 4.30 mmol), l-(3-( 
^^l€^l^)HS.€)-3-^1^7l-a.^olDl = (902 mg, 4.70 mmol)^ 4-(^^€ 6 V B l^) ;st l^ 1 S(133 
mg, 1.09 mmol )• * l<Wtf*fl: «H* 5% 

do Ajia * iW^^lsa -M-^a law*. 
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^ 6>>(<|olH/«|-a-l/2)£JS. J^-S: 73%sl *M:(2.60 mmol, 797 mg) 

> 1H-NMR (300 MHz, CDC1 3 ), 8 7.05(s, 4H), 5.70(s, 1H), 5.16-5.07(m, 4H), 3.94(s, 
2H), 3.64(t, ^3.3Hz, 3H), 3.36(s, 2H), 2.67-2. 51(m, 6H), 2.28(s, 3H), 1.83(t, >7.7Hz, 
2H) 

a.^ ^ (40ae) 

6> <$7) ^ 6#31<M aWI-(797 mg, 2.60 mmol)4 ^MItt ^11(180 mg, 0.10 mmol) 
1- (200 mLH ^ 24*)# S^V^. -g-*fl 

^oHlBflolB/^^=l/l)^ 50%^ ^(391 mg)S. <3&4. 

57> 1H-NMR (300 MHz, CDCI3), 6 6.96 (s, 4H), 6.56 (s, 1H), 3.67 (s, 2H), 3.55 (s, 3H), 
3.37 (t, J- 7.2 Hz, 2H), 2.48 (t, > 8.2 Hz, 6H), 2.19 (s, 3H), 1.76 (t, > 7.6 Hz, 2H) 

58> ft M -^_4ItAl-,yr2-^^ 

plH.ol gvg ( 4 Qah) 

SB> ^7} *0 7#?IHH ^ Wl:(100 mg, 0.33 mmol)^ -§-^Hl NH2OK H^-ir ^ 

^ 1.7 M 0.82 mL, 5.0 mmol)* * 

ofl^ (0.020 mL) AS. ^^tb * 10% 1«/tSSlt ^3- 
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«t^/tmt=l/9)^ **II*H S^i *MNMr 50%^ ^-§r (50 mg)S. £&t}. 
o> 1H-NMR (300 MHz, CDCI3), 8 7.21 (s, 4H), 6.95 (s, 1H), 3.96 (s, 2H), 3.60 (s, 2H), 
2.72 (s, 5H), 2.45 (s, 3H), 1.99 (s, 2H) 

n> 40<^ 7l?H€ ^12:^4 $-X[i& *H2i^-& *>7) 5. 73f ^ # 

32> ^aH 41. N-*l-^-Al-3-[2-^±:-l-(3-o-l:^-HS^)-2,5-^«l = S.-lH-^-l-3-^]-HS.3i] 
^o>Dls.s| ^(4iah) 

63> ^aH 42. N-*lS^Al-3-[2^4i-l-(3^*^-M«)-2 t 5-t|«lS.S-lH-3*l*-3-«]-=S^ 
^o>p1=^ ^(42ah) 

64> 43. N-^^Al-3-{l-[3-(4-ol^HS^-4^)-HS^]-2-^-2,5-rl*lH.S.-lH-^l- 

-3-^l]-H3.3*|£-oME.ail ^j-aJ (43ah) 
: 65 > 44. 3-{l-[3-(4-«^a-^^)-HS^]-2-^i-2,5-^*l = S-lH-sll--3- < a}-N-^H.s. 

a] -5.3.3*1 £t<>}*1:e.^ ^(44ah) 
J66> ^a1<^1 45. 3-{l-[3-(4-#SS-^^)-=^]-2-^-2,5-^*l^-lH-^l--3-^>-N--SlH.s. 

Al-HS-^^r^l^^l (45ah) 

267>^X|ofl 46. 

N-*l;!=^l-3-{l-[3-(4-^Al-4>i)-^^ 
c^lS.^ ^(46ah) 
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i> ^AloJ| 47. 

n _S 1h <|a1-3^1-[3-(2-^a1-^^ 

o>p]h^ ^(47ah) 
9> 4^H 48. 

hjl a1 - 3 -{l-[3-(3-^ a] -*« ^ ]-2-^-2 , 5-^ *1 lr-3-^]-HS.3|^ 

o>ti1h^ ^(48ah) 



'0> 
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NMR i^s.^ 


41 


HI^OH 


.68 <d, J= 4.2 Hz, 4H>, 6.69 (s, 1H), 3.80 Cs, 
H), 3.48 (d. 7 = 6.6 Hz, 2H). 2.57 (d, /= 9.0 
z, 6H), 2.25 (d, 7 = 6.3 Hz, 4H), 1.79 <s. 2H) 


i 42 




7 

r\ e 

HN-OH 


.02-6.97 (m, 1H), 6.81 (d, 7 = 8.4 Hz, 3H), 6.64 
s. 1H), 4.07 Cs, 2H), 3.71 (s, 2H). 3.32 (t, 7 = 
'.4 Hz, 2H), 2.43 (t, 7= 7.7Hz, 5H), 2.17 (t, 7 = 
i.5 Hz. 4H). 1.78-1.68 (m, 2H) 


I ^ 


HN-OH 


L0.23 (s, 1H), 7.09 Cdd, 7 = 6.0 Hz, 4H), 6.73 Cs, 
LH), 3.79 Cs, 2H), 3.45 Ct, 7 = 5.1 Hz, 2H), 
2.87-2.80 (id, 1H), 2.61 Cs, 1H), 2.56 (t, 7= 5.9 
iz, 2H), 2.46 (s. 2H), 1.88-1.81 (m, 2H), 
1.26-1.19 Cm, 6H; 


; 44 




Hfk OH 


7.23 (t, 7= 5.5 Hz, 1H), 7.14 (t. 7= 5.5 Hz, 
3H), 6.73 Cs, 1H), 3.77 (s, 2H), 3.43 (t, 7= 5.0 
Hz, 2H), 2.58 Ct. 7= 5.7 Hz, 4H), 2.45 Cs. 2H), 
1.88-1.81 (m, 2H) 


i 45 






7.23-7.04 (m, 4H), 6.73 Cs, 1H). 3.77 (s, 2H), 
3.43 (t, 7= 5.7 Hz, 2H). 2.56 (t, 7= 12.9 Hz, 
3H), 2.42 Cs, 2H), 1.83 (t, 7= 6.7 Hz, 2H) I 


46 




HN^ OH 


7.03 (d. 7= 8.7 Hz, 2H), 6.79-6.75 Cm, 2H), 6.72 
Cs, 1H), 3.72 (d, 7= 9.9 Hz, 5H), 3.40 (t, 7 = 
7.3 Hz, 2H), 2.58-2..i2 (m, 6H), 1.78 Ct, 7= 7.4 
Hz, 2H) 


47 




HN^ OH 


7.16-7.06 Cm, 2H), 6.84-6.o7 Cm, oil), o. I'd u, J - 
5.5 Hz, 2H), 3.75 Ct, 7= 3.4Hz, 3H), 3.50-3.41 
(m, 2H}, 2.55-Ct. 7= 7.7Hz, 3H), 2.43 Cs, 1H), 
1.87 Cs, 2H), 1.84-1.77 (m, 2H) 


48 




HN "OH 


7.19-7.10 Cm, 1H), 6.71 Cd, 7= 10.8Hz, 4H), 3.75 
(s, 5H), 3.49-3.40 Cm, 2H), 2.55 (t, 7= 7.7Hz, j 
4H), 2.43 (s, 2H), -1.88-1.84(m, 2H) 
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1. ^ 
> 1-1. HDAC^ ^ 

4> «*KHeLa) >flSL «| 3«MI**K*II J^iLS a>-8-*>u1, HDAC 

-Sft*?/^* 7lH (Fluorescent Activity Assay/Drug Discovery Kit , Biomol , USA) 

^a}^ *|&* ©l**Kfr W3Lt\r »<H3<>-3.*1 #51 S£«: 3<H\+ 

(Fluorogenic Histone Deacetylase Lysyl Substrate)* ^oMl^eWl 

£\n o>437l (acetyl group)7 r ^l^sl^, ©1 7l3°l 360 nm^ ©}7Kexcitation) 
460 nm^ ^#(emmition) ife ^3* ©I** SH^. 

75 > t£^<2} ZfZf (O.Ol-lOuM)S ^7fl*Hr ^'MW 

©HI *^H*-25TC«fl^ 20^ ^-§-^1^1 thfr. ^7^1 (developer)* ^ 7>tr * 350 nm^ 
<^7] 3«<M 460 nm3 ^3"* ^^^7lS. ^*>^^. IC 50 ^3«©1 ^ 

76> ^^4* *>7l £ 8^1 M-E^flSW&'M AAfe IC 5 o's<l, Afe IC 5 o's<5, B£r IC 50 's<10 

^ IC5o's>10* sHtr^r). 
j77> ^71 a 8«fl «r2r 3©1 ^©MmeW! ^> * ^ 
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>l-2. ^°<Mla^ 43-q*HHl 

> *W ^°<M|£^ PC-3 SEfe MDA-MB-231 (ATCC, 10% £. «J|o} (Fetal 

Bovine Serum; FBS)°1 RPMI 1640 i«* a}*«H *W8* ^*>**> 

It nflfe, 5% 4i Bfl<^> £#*Kr RPMI 1640 HJ*M aj^tb ^-3E(^ 5xl0 4 cells/mA)^ Afl 

i» 96^ fSflolU *^3t * 5% C0 2 , HflWSH^. *1|3£.* W« *H?*> 3 

3^ tf^- Sl-^S-M *M*r7l AflS. *£* ^^*>7l fl«H ^iS-Al^CTime zero, T 0 ) 

t-3HH«fl 50% BelSS-S-oV^lH^V-a- ^ 50/^ ^ 3.^*>3L 
^*>£*}. SS-^fr-fr ^^tb 43.*^ 34-41^ 48*1** o^ofl 50% E^fSS^HlS^ 
50 id* 1£H uL^r&t*. 4^ 7}*fl*lfe S^*M 3^ *5Lfe 0.01, 0.03, 

o.i, 0.3, i m/v&A 35^- *V£i}. jL^tb #*IMH*r «»a 32^m ^ 0.1% 

oM^ofl -g-Sfl^ ^35.4^1 BCsulphorhodamine B; SRB)^ 0.4% -§-^ 100 /4« 7>*} 
^ <3^S}£t}. 30 ^ltb ^Ml, 0.1% ^MS^i 413*1*1 #2: 

10 mM SBli miol^CpH 10.5)» 7>*H 3^*1 3 s * ^ A l^. 540 nm4M <M€ 
^SL-f- tflS^^l tfltb *«HHr3. ^btb 3s #41^ 50% 3*l]*Kr 

(ic 5 o(jug/jtte))» -&#*r£4. 

:so> -Stl^* *>7l a 8^ ^M&4(S.<M ^ £^ IC 50 's<l, A^ IC 50 's< 

5, Bfe IC 50 's<10 £ IC 50 's>10^ ^ *M <=>>^ d H^l(Adriamycin) tfl 

«1 W^WAS AAfe tfl* (l-2«fl), "1^ (3-5«fl), Bfe Pi** (5-10«fl) « C 

i=. Tj]6f ( 10 Bfl O]^-)^ O^Pl^). 
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*}7l S. 8-11 4^ tfol HDAC3 <PC-3)*I ***UH 

^■fr 7>^^i- ^ SIS*}. 



[3£ 81 







'Ml J. O O I U 

(PC-3 SEfe 
MDA-MB-231) 
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283> ^%<^ 2. -g-^ ^ <M 
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(Sprague Dawley. Biogenetics*}) iflBS- 4^ 10*>bH 45*3. v+¥<H * *=■ 
4 ^zjjoOmg/kg^SOOOmg/kg, lOOmg^ f^-^ *24*m W 

7> >£aH l $-^Mr 300 mg 

8> 100 mg 

9> ^3. 10 rag 

,o> ^-71^ ^^51 7llSi f^sH 



31> *fl*H 2. ^^1^1 ^12: 

92> >i*H 16 50 mg 

93> -Sl^;*^ 100 mg 

;94> -o.^- 100 mg 

J95> r^W^V tjViivI]^ 2 mg 
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•> *MH 3. *J|2: ' 

i> -^*H 18 50 mg 

y> 100 mg 

D> 100 mg 

i> iiBflo]-^A> p>ziv|1# 2 mg 

>3> *H*]H 4. ^Hl^ ^112: 

)4> 20 5}-"^-# 50 mg 

36> p H 2:^1 3^ 

07> Jfr#^ ^ll^lH ^ 1 ^t-#(2 m«) ^"71^ ^ ^0.3. ^12:^. 

08> *\}z\)d\] 5. *H2: 

!09> 25 SQ-^Hfr 1000 mg 

no 20 g 
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> o]^SH- 20 g 

> 3^1- 7>*H m iooo mis. #^5M. *a#yi<* «W ^71^ 

^ £W 4*. 2^MH ^-M^ ^12:^^- 

4> .g. ^ofl £j-^-§-£: cl^Hl^^H (Hi stone Deacetylase)# ^-g-^^-S. 
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^ 4 ^ ^ WAlp ^ HS> *M«*>*|sL f ^Jt^lS, «<>WH 

€^ ^1^:71 o]jl, 
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R .- 1 3^ SEfe ^ *4W -M* *1$7H 

^ (77777) £ i&Q £t 4"** sWtbt}. 



13 W 2] 

-OH, -NHOH, -NHOCHjjPh*! W 3t^». 



13 W 3] 

3-[l-(2 ,4- A )-2-*&-2 , 5-t\ *1 S. S-lH-sfl ^-3-«J ]-N-*l ^>nl 
— (le), 

3-(l-^^-2-^-2,5-^*lH.S-lH-^l~3-^)-N--SlS.^^-HS.^-8:^lS. (2e) , 
N- *| - -3-(2-*i-l-*l °fl «-2 , 5-t\ *| S.S-1H-*! §-3-^ )-5L5L*1 -£r<>M - (3e), 

(4e), 

N-&1 -^Al-3- [2-^-l-(4-*l )-2 , «) 5. a-lM =■ 

(5e), 

N - -3-[l-(2-^l 4 )-2-^-2 , 5-t| *1 1~3-^ £*>*1 =■ 

(6e) , 
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N-^H^Al- 3 -[l-(3-^^-^^)-2-^-2,5-^*lHS-lH-^l;-3-^]-^^^^MS. 
(7e), 

N- *1h^a1-3-[1-(4-^-€^)-2-*^^ 

(8e), 

N -SlHJiH-3-[l-(2-^Al-^)-2-^^^ 

(9e), 

(lOe), 

(He), 

3-[l-(4- tisa-^^)-2-^i-2,5-^*l-s-lH-^l--3-^]-N-*lH^Al-HS3q^<>H- 
(12e), 

3-[1-(4-#SS-€^)-2-^^-2,5-^«1^-1H-^#-3-^]-N-*1^a1-HS.^-&^^1^ 
(13e), 

3-[l-(4- iffl^^Al-^^)-2-^^-2 1 5-^^H.S.-lH-^l:-3-^]-N-^^Al-=S.^^oH 
=- (14e), 

N-*] ^ ^ -3- [l-(4-qSS-€^ )-2-*di-2 ,5-^*1 - ^-1H-^ »-3-^ ] ^ 
(15e), 

3-[l-(2,4- s. a] iafl ^ )-2-^~2 , 5-^ *1 2= 3.-1H-3*! *-3-« ] -=3.3*1 (16f), 
3-(l-^^-2-^^-2,5-^^H.S.-lH-3ill~3-^)-HS-3El^ (17f ) , 
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N-{4-[3-(2- *lS.^Al7>«>S^-^|^)-2-^-2,5-^*lS.S.-3ill~l-^ *«HMM1* 
*\v]S. (18j), 

(19j), _.S 
2-(i- y&&-2~$±-2, 5-^ *lHST|^^-3-^)-M-^ A l- d >^- 0 H- <> 20 *>' . 

2-[1-<2,4-i***a1-1M>-^M.^ 
(21q), 

N- *lH^Al-2-(2-^i-l-^^^-2,5-^*lH.S-lH-5|^-3-^)-6>4B^lS. (22q), 
N _ §1 h jl a] - 2 -[2-^4i-l-(4-5jl )-2 , 5-t» "Si 1~3-^ ]-*HI H<>}*1 ^ 

(23q), 

2-[l-(4- ^^^Al-^^)-2-^-2,5-t^*lH.S-lH-^l-3-^]-N-^^^- 0 V>flB.<»MS. 
(24q), 

2-(l-€^-2-^-4i-3l#s1 Ta-3-^)-N-*l^^- 6 HlH^>^S. (25s) , 

2- [l-(2,4-^^^^l-^^)-2-^-^l-^^-3- < a]-N-^^^l- <:, Hl^ <:, > tI l^ (26s) , 
N _ ^c^Al-2-(2-^^-l-^^m-^l"S ; I i a-3-^)- <:> HlH^H^ (27s), 

3- { l-[2-(2-l-^ = -^ ^ )-*i] m 3-2-^-^-2 , 5-^ *1 S.S.-1H-3I) 1-3-^ >-N-*l 3=^*1 "SS 
ra^oV^H (28y), 

3-{l-[2-(3- ^S-zL-n ^ )-<*« ^] -2-^^-2 , 5-t} *1 1= 3.-1H-3I) ^-3-<£ }-N-*l ~^)-5. 
s\^-o\xj}^ (29y), 
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3-{ 1- [2-(4-*«-S-*l| ^ H]-2-*&-2 , 5-3 *] i= s-llM >-H-*| =.*H -H3. 

3q^6>t.l= (30y), 

N - *] H ^ Al -3-{ l-[2-(2-q * Ml « ]-2-*&-2 , 5-3 *1 S.3.-1H-*! »-3-« 

£<>H£- (31y), 

N-*lH4Al- 3 -{l-[2-(3-^HS-^^)-^^]-2-4^-2,5-^*l^-lH-^l;-3-^}-HS^ 
^o^H (32y), 

N- *lH^Al-3^1-[2-(4-qS£-^^)-^^]-2-^-2,5-r1*lE.S-lH-^l:-3-^}-HS^ 
^oHs. (33y), 

3-{ l-[2-(2-«5L5L-*(| ^ )-<Hl ^3 -2-^-2 , 5-^ *1 H.S.-1H-^ tr-3-^ }-N-*l H.^ X| -ESS] 
£o>ti1t= (34y), 

3-{l-[2-(4- w^a-3^^)-o1)^]-2-^-2,5-^*l^S-lH-^l--3-<a}-N-^^^-H^^ 

^6H£ (35y), 

N -*]H^a1-3-{1-[2-(2-^a1-^)-o^ 

^<>H2. ( 3 6y), 
(37y), 

n _* 1h ^a1-3-{1-[2-(4-t^]-^)-^^ 
(38y), 

N- «|H^Al-3-[2-^i-l-(2-/r»«-^*)-2 ,5-3 *| HS-lH-3q^3-«]-HS.sq*o>'l — 
(39y), 
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N-*lH^Al- 3 -{l-[3-(4-^^Al-^>d)-H^^]-2-^^-2,5-^*lH.S.-lH-^l:-3-^}-HS. 
3q^4nl= (40ah), 

N- *1 H JM -3-[2-^-l-(3-<rt-«ia-2L 5L>g )-2 , *1 1= SL-IH-^ «-3-« -fcoW 
2. (41ah), 

N-*l - ^ Al- 3 -[2-^i-l-(3-^rl-^-H.5.^ )-2 , 5-^ *1 2= S-1H-*| ^fr-3-*H-= 3.*| ^o\v] <= 
(42ah) , 

N- *lH.aAl-3-{l-[3-(4-ol^HS^-5fl^)-HS.^]-2-^^-2,5-^*lSS.-lH-^l:-3-^]- 

ESsl^^^lH (43ah), 

3-{ 1- [3- (4- tL5L5L-5H -2-*&-2 , *1 - 3--1H-S] tr-3-<£ }-N-*l *1 "HS 

s^o^iE. (44ah), 

3-{l-[3-(4- #SS-^^)-H^€]-2-^-2,5-^-&l^S.-lH-^l--3-«a>-N-*l^^-HS. 
s^oJ-pIh. (45ah), 

N-^1-^a1-3-{1-[3-(4-^^a1-4^)-HS^]-2-^^-2,5-^*1^S-1H-^1--3-^]-HS. 
3r)^o>T3lH. (46ah), 

3x)^-o>p]S. (47ah), 

N -«l^Al-3-{l-[3-(3-^^Al-^m)-H^^]-2-^-2,5-^*lH.S-lH-^*-3-^]-HS 
sj^-oVPlS. (48ah)^l W 
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